Ligands for the peroxisome proliferator-activated receptor-gamma and the retinoid X receptor-alpha exert synergistic antiproliferative effects on human coronary artery smooth muscle cells.
In human coronary artery vascular smooth muscle (hcaVSM) cells, the mechanisms that mediate the antiproliferative effects of ligands for the peroxisome proliferator-activated receptor-gamma (PPAR gamma) and the retinoid X receptor-alpha (RXR alpha) are unclear. Dimerization of PPAR gamma with RXR alpha and occupancy by both ligands is required for maximal activation. Accordingly, we determined whether the antiproliferative activity of the PPAR gamma ligands, troglitazone or 15-deoxy-Delta-12,14-prostaglandin J2 (15d-PGJ2), was enhanced with the RXR alpha ligand, 9-cis-retinoic acid (9-cis-RA). Incubation of actively proliferating hcaVSM cells with either troglitazone or 15d-PGJ2 resulted in a dose-dependent inhibition of proliferation with half-maximal inhibitory concentrations (IC(50)s) of 13 and 2 microM, respectively. Quiescent cells incubated with troglitazone or 15d-PGJ2 and subsequently stimulated with PDGF-BB showed a concentration-dependent decrease in the active form of MAP kinase, suggesting that inhibition of cell growth by troglitazone may involve the MAP kinase pathway, an important growth activation pathway in VSM cells. Incubation of cells with either 0.1 or 1.0 microM 9-cis-RA inhibited cell growth to a similar degree. Addition of troglitazone or 15d-PGJ2 to cells in combination with either concentration of 9-cis-RA resulted in a striking increase in growth inhibition, and was accompanied by an approximately 4-fold reduction in the IC(50)s for both PPAR gamma ligands. These findings imply that RXR alpha activation by 9-cis-RA synergistically enhanced inhibition of hcaVSM cell growth. The precise nature of this cooperative interaction between PPAR gamma and RXR alpha remains to be determined.